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(54) MEMORY CONTROL DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a memory 
control device that processing time is improved by 
preventing the same bank in an SDRAM from being 
continuously accessed. 

SOLUTION: Relating to the memory control device 3 for 
controlling the SDRAM 2 having two banks 0, 1 and 
capable of executing continuous accesses by a bank 
divisfon mode for alternately and continuously ^putting 
the addresses of respective banks 0, 1 by individually 
precharging the banks 0, 1 , memory addresses obtained 
from respective blocks 4. 5 for accessing the SDRAM 2 
through the device 3 are address-converted so that these 
address are alternately inputted to respective banks 0, 
1 of the SDRAM 2. 
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■r-xS-^-f s t ■^^^'^'^^'^^ 

X^^U (IJIT, SDRAMt>«-t. ) Srfi»tl);<* 
■ri,7'0>y^'*»i90P<*'JTK^X$r. ItlieSDRAM 

I m.n 2 1 mti^)^^j: < 1 1 2 i^oan y ^ iz:j>sij $ ix 
x^ti ^fimmzr vi-^- ^'fT-r 1. c 1 J; 0 

«rnr«§i: L/c^N'y^'iJ-liJ^r-FtiS^RT^-bXJ:^ 
y^^Ar^'-fe>^t-Fi:cOfl]'5#x?:^tgi: Lf^v'^':?' 

DRAMi:B&-r. ) 5r$iJ1»-rS^^'JSilfflIiiaccfcV^ 

liriE S D R A MAvtO^ t y 3 -7 y H «r*)S-t l> 3 ^ ^ ^* 

*»f,tOp< ^ U 7 F l^X S: . liliSS D R AM<0*A'y 
X\.zr F LTlifiBS D RAMt^aSl^Jt-ST Fl^ 

o 7 7 1 fries D R AMISI<^f <^tt« L i&ff 3 T 

tiS*Ja3] 3-7yF4B!t:?'o«y^'^, 79-txm^^ 

c7)^7T''5:V^%^t{i. ffieyo y 9-b^h<r>:^'^') T9 
^x<nm^^%<r)r<?^7.f-9^cs d r AMCtJV^-c 

2 f S«60> ^: U fflfflilll . 

[000 1] 

-h5-yi?7VrA77-fe7>^tU (WT. SDRAMk 



[00021 

X a> ^ »J iO-'^-;?- F KjMS: 7 D -y 7 tT 
^TJtl.J:o^cU^SDRAM*^Mffl$i^-^':>^)^. 
SDRAMti, A>7^^SiJ*-FlCJ:l.jii577-bXt 

0. ^t^VN'y^-iJ-lPJ^-Ftli. 2o<7)^tUfai^i:t 
U 7 ¥]yX<Dm S B (ft±fit'-y F ) r 0 j f 
$)h/<y9 Ob^^V7YU:^cr,MSBi}^ r 1 j TJ)!) 
Kyj? li:^»*>. ><7)A'y7 0k>'<y^'l t^^'a>y 
^'i6flWcJ:03^t=-7^'-feXt-C, -:^oAy7«^f- 

[00 031 i(7)SDRAMSr*J»i-|)^t'J*Jffil^B 

fc LTii, mtii. 1109 o^d.^im 

gg^S - 2 1 2 1 7 0#^MSit$nyit<7)*«-fi8{l 
ftl'bn-CV^I.. ^o:^Bg¥8-2 1 2 1 7 0#ilr#tCie 

J: d II. 'J »Jeil#^lft 1 2 fcig^ - Wa i tm 

1 3 k-cfli^§fLTi3 0 . y 7 1 

4~1 7(^SDRAM2^«07^'-k;^2r$iJffllLt:V'>&. 
[00 041 «ft<oyn-y^'14~l 7*><?>. -eil-fit 
^^y7Fl/Xfi# (MADD) bT-^m^ (DATA) kM 

7"o -y 9 iznmi^^f: 'Mm^ 1 8 a~ 1 8 d(cA:'3 
«-yo>y714'-l 7*»<o<?);^*'J7^'-fe:=!.S 

^fl-t (CS) • Wa i tfl-tl&^¥S 1 SiZXlJ 

$tL, iCOPff • Wa i tfi-t^¥Sl 3*><c.«-7'n 

v:? 1 4~i iiz^hii^ (Wait) *«jifi§ix4. 

[00 053 IW?-Wait«^?l4#^ai 3A>^>^^: 
U7i?-feXrF^fi-^ (Enable) ?:SttJt7'o -y 7 
-ri)^^USIJ1Ji!a5li. rf^$n:^^:/D>y:7iOSDRAM 

2^c7)7i?-t;?.?:$iJt»-r?.. ::«O^^UiSaffliSai IS: 
fflV>yiSDRAM2<0SE;^^ajL77-t;^:5'^ 5y/<^- 
ijajSrijiBj-f-i.. =Sri3:::iT'{4. ::<0SDRAM2lrA'y 
^^fJ^-FfcUTi-^l). 

[00061 /O-y^'*»^><7)^^:U7F^:^«0MSB*« 
r 0 J X'htiW^y^ 0 Sr > i<7)M S B *^ r 1 J t'J>ii 
<J'A'y 7 1 ^WSi-th . 09 icS^-TJ: ^ i:. ^' d -y ^' C 
KlI^oTs >'>'y^'0c0O'>7F^;^R0. ;^5A7F 
U-XCOk, ''■<y^'l<^a'>7Fl/XRl. ;i^5A7F 
VTsClbifi^'SXZSDRkUmjhtfih. f^y?0 
(7)^_^D0 0. D0U4. 10n'^7F^>t.R 
1. f]yM.7YVXClti^K)}^iXh9'°y'^^^^^-^ 
yX'^-h $^.?..D01{4D00 \,ZiSL< 7 F V7.(^7-'- 
^'•C'J>0. -O<07FWXA:J]T27-FcDT-7A»'ai 
i]X%i>Zb7:MMLX\^h, 17-F^)-o;^^it«^:« 
^li. DO lii^^t'^l). 
[00071 #A'y7<50r'Jf-^-i^'J4. ft^f-^'. 
t'Or:!^^ 2 7- F tll:ft t ^ tir- 7 D 0 1 ^ 
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0-3 1JL8 



X'hh. >r<7)J:3{cSDRAM<7)A>^0i:>'N'>'^' 1^ 

r^-^T.Lx^'^h, 

100081 

m-C^ro y ; CO S D R A MfclT^' ■tr;^-r 
X79 ^xth i.ot£;<^^J7YVxtii:i com-i^ y o 

<ri:*«T'#^:V\ fi|I^>, SDRAM(CT^^r;^t'i'=S:^^ 
[00 09] ^Z.X\ #-<0yD'y^*<SDRAM(:7 

c t t'wiifii^^a srSfi^-t I. i t ^^1. ast 

<oyo-y^*»SDRAMtr^-fe;^-fl>«^{:{4, :S.7" 

7 \^UMZtsmifi^j:\<^fzifiiz , l^-y <y ^ tji^ U 1 7 

[ 0 0 1 0 ] 7'^•y^?A*^>'^'y^'0S■T^'-bX 
LJ^cHf^tc:. 7*n -y ^7 Bj&^^N'y:? O lz7^-tx L J: 3 i: 

T-{i, >rc7)Ayi? 0{:rh'^;^^ai:^-ri.::i:*^T-#^ 

[0011] *?|BJJi. SDRAMO|S|-<0AV^fca 
[0012] 

mmimthfzifx^m :if^m<o?(^vmmw. 

(4, y'ny^i^i^crijt^OTrux^^ SDRAM<^# 

ai-f4J:3«iSUct«^T'Al.. *^B3{cJ:|.t. SD 
RAM<7)m-(;);'<y^{zmilX7i^-^XtlZt m 

[00131 

J4. aiScoA'y ;? I ^ti^iimmzr y ^a- - 
^ff -r I. c: t T^v'N'y ^J' COT H ^^izfMm: 

tgsSri^ o-t;^y >f 5 y 7 y^A T^' -fe;^^ ^ 
(tiT, SDRAMtSSt. ) iMmti^iv%m^ 

mizti\,^x. miJii>mm^mi:itixmiSDRA 



Ul;Z79^Xth'f\3v9-ipt3(r))i^^)7Y\^X^. M 
IS S D R A M<7)=g.y\> ^ {;3S{C7 K P7.AJA:>3 
J: 0 iZ7 F ^ UzM ^ y MffligMt 

Uct<OfJ>0. SDRAM<^|Sl-A'>':;'{;:ji^LX7 
-feJ^-r * i: 3 55:^ t U 7 H UX*<rn »y ^ fcB:^ $ 

]yXi:/^y^ti^^t,z^j:lXo7VUxmX'^. 
>'N'>^(c3ci:i-7^'-fe;^tl)C: t , S DRAMt 
7^-b;^T#^rv^ilii:55:'t>f t*; i: ^UfiHT' 

jii^tTSDRAM(:3V>H^^-ri,^i:*^T' 
m^l^m^i^±^-ti>Ztil}^X-^. ;^i'JTYUX 

^^•fh^ru -y ^ izt-oxii^^y^ ?:&m-th z t 
'j'-Kc< t i. 2mcr>^^y:?izj^w\^ixx^ti^timmizr 

:^ $'3!3[tcliiaBr i t ^i^ritt t^^V^ 

^fj*- H t i l.ag!7^-bX y yyA7^-^X=^- 

Yt<nmmx.^'^^tLfz'^y9u^xy^i-i^y':^ 

yyrM.7^-tX^^V (mr. SDRAMtOS-r. ) 

SSr:ft-Lt|lSeSDRAM{::7i!'-fe>^-ri>Slfc£7)7'o y 
:?*^^>C7)^ t y 7^-b;^S*Oiigf?^ff a 7-t'^' t , 
miSDRAM^eo^^*ja'7y)ti:±githa-7y]f 
^^ro-y^i:. BUie7-h-^l=J:-5T7^HrXtt*t^ 
i.4>^x;:iyay:7*>^c7)^qEUrh'^;^5:. BifiaSDR 
AMff)^j-iyi^iz^iz7YUXtiiX:h^tilJ:'j^j:u 
*7. ^5A7HW:^lCTHU;!^S«IUT«?!eSDRAM 
lztii:hti>7VUX^myoy:!'t. B5ie7-b';J'(:J: 
•o T 7 ^ -b ^ixA: y 4> 0« § iX;^^T 

-ytfzHmsiSDR A M A^4><0§S*aj Lr - S— H. 
9 f-f tt 7^-b;^fll*«4JC ^»it7tyo 'x ^ t Sines D 
R A Mm<r)T- 9cry^\mLi'iioT-'5'yv^:fu-y 
^t^mn. B!rieSDRAMco#>'N>:?*f3SSt^SJ: 
•5 -/9t^h<r>:f' t U 7;? -b;^mfi|-M^r$>'N'y 
:?O^Tt UTMBS DRAM?:iW«lt*i i; ^^Sk 

-r s ;< * 'J vm^m.t \.tz\j ff)X'h 0 , issor o -y 
A^A>c7)^^ 'J7h-^;^f:fflreA^'^v^Ji^T'Ao-C^,. s 
DRAU<rm-ff)j<,y:?i,zW^LX77'^XthXo^j: 
Z t PKc<mL(^J<y ^ iz^lz7^ ^Xtl Z h *«T 
t , ^^y9m\=^~ KT'cT)^ t 'J 7:?-ba*5S^(zfilE 

[0015] *»B^<Ogt5R3i3{:ieK<^?|i«BI4, a^y 

H4fi£ro-y^'S-, 7:7-fe:7.if$-4^/i>/i;^^7D y;?*> 
(^CO;^^ IJ 7:?-b;^iJ^^|>yN> ^iO'<7t'5ri^Jt^(l 
{4, frie/n y:7;i»»/i,<:0;<t';7^'-t:;^<0ja^Jg.iJ"C07 
^'-fe;^-?"-:? S D R AMtfev^TT^f^nTi: t«> v;^^ 
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( mn(omm i ) m ^z7jkitzmi<7)mM i t vi 

0. l(;orh'l'^A:']S:^t-l8iia^<^^->^^*^'^> 

^ ^|lj:t- H tC J: I. jl^T S D R A M 2 

IC. ^tU$lJfflIiia3S-:n-LTSDRAM2l:r^-feX 
Si^ibiO^tUTHl'XSr. SDRA 
M 2 ^ K^2t::T H VX*«A:b § til) <t 5 tCT 

h. 

[00 1 73 :.<r)^=t^}mmm^3M.. aitJTJ-rj:^ 

SDRAM2l::T^''fe;^-f?'1ti:^^^n-y74, 5 
SDRAM 2'^<?);^ ^ U 3-7 y H Sr^-tS 3 vy 
A>*1^>: r O y A><7)^ * iJ T H l^X 2r S D R A M 2 <0 
5 AT KVXKT F tT S D RAM 2 t=m:ft-t 

(±S D RAM 2 *»ibtOSS;^»^ai Ur-^ $—0.7 >y LT 
T^'^XWfH-t tyfltzm y ^ i: S D R AM 2 t «0H 
Or- :?c0Stt?S L SrlT o T-:? 7 -y f-:?'n -y ^' 9 i: 

lOOlSl'SriJ. z.<r):ru'j9A, 5tLX\t. 
tjL-^J'-^^OITjErn.y^'^rfcW?. PltJf. 

^SDRAU2iifLXm\.fz^ . laOiTjE^u-y^' 

K<?)S D R AM 2 tCT'o -y ^ 4*»4><Ot-:J' S: ^'f 

h ti>ii^o^*ys'Jfflisa3ioii#t::o 

[00 1 9] Ci-C'ti, SDRAM2lCli^ii>ilTV^S 
t-H^^d'Burst-Length r2j X'hh^. fiP'^. t> 

}X<7)rYvx\.znthf-^<^%^2'7-Y(r>f—^<r>7 
9^:x^:-thloWi'^^iiX\^h^^t-th. -fuy? 
4**sDRAM2twr^'-fe;^-r&iS^Wi« ;^^U*iJffli 

[00 20] 7'0-y^4{i. :^^mm^%3<^r-\L 



{i. S D R AM 2 tcr tt V^^)7'^ -y ^'*«ffiKff 
^tL•CV^^^^W^, ra-y^4t«tflF^<i-f2rii(i 
t , vl £7)7'Q -y ^ 4 CO y x;^ h ii-t i: ISli^ tT-'n 7 :? 

i§v ^:^07-a 7 ^ tcW L-Cl¥^fi#2rjgflt I. . if 
{4<Rlc7'n7^'4*5at>S3fe***]S<. 7-t'^'6CJ: 
-5-C7'0 7 43&«S D RAM 2'^«0r ^■fe^^f^^^^l-'t 

[002 1 ] C:<^T-t':?6l4. fF^Uwrn7^4*» 

j^7'0'y^8lcJtS^-r?>i:fctt-^ ::i7)7"a7 74*»^> 
ai^)$ixl>7-< M-|.r-:5'SrIX0jitfJ;df-^7-y 
^7'D7^'9l:*l^-r?>. W^\Z. RAS (Row 

Address Strobe) . CAS (Column Address Strobe) 

^jSt'o 7 :7 7 1;: ^Wf^-fh . 
[00 2 2] i::-c\ rH^^seJft7'n7^'8t'«orK 

8J4, 7'a7^4*><^<7)^^'JTH^;^Sr. SDRAM 

2o#^^>':7 0, \\<z-^\zrY\yy^-}fx-h^fihXo 

(ZT H VX^k-fh . S DRAM 23&»'Burst-Length 
r2j t:iSSSnrv^l)<^T. 7'0 7:J'4*»'oa3:ft$tT. 
4^^'jrH^XJ4SI2 (a) {CS^-ri3=5:2-fo^y 
ij > y h Sixfcp* ^: U 7 K ua*iA^J$iXl> . ^ 'J 
Th'^;«.<7)MSB{4>'N'>'^'TH^^TJ>0. it^MSB 

3&* r 0 J -xhi^i^f^y^ 0 tr r 1 J -c^^nf ^-^y ^ 1 $ 

S!tR-fl.C:fc*^'5>. 112 (a) tCS^U>:^fK7)^^'J 
7h'^;?.<^MSB(i:tT rOjTib&iOT\ C:<7)*if 
{4 S D R AM 2<7)^^>'^' 0 UtSJJ?1-5 ^ t ^Zts: 
h. 

[00 23] ^ZX\ 02 (a) tZ^Lfc^^l70;><* 
^J7Y]yX(7)LSB (gT{4t'7h) *»4.2t'7hS 

02 (b) (Cjj^-f J:dl=ggS8^<0^^'JTHV;^<0 
MSBfcL. 122 (a) iZ^.Lt:^mcr>p(=i:V7YU 
X(7)LSBt^(,3t''yhSXK)±&m^. 1 h'7 hTfi 
tMzt'-v hi^7 h ixm2 ( b ) iZ^tX O^^^Mik 
<?D;^ ^ 'J 7 K UXiZT Y ]^x^-t& . 
[ 0 0 24 ] 02 ( b ) C^-fi 0 I^Z^mm^'^'JT 
YUX.<^MSB{i^mzO. 1 b^j:^X^^l(^X\ mz 
^/{y^O, 1 t^i;tc7^-b;xt'#, >tU7 
HV;?.S:4fi!(;-f I.#7'n7 i^Kifc oT{4i'^'>'^'^SiW■ 
|>^:i:^<;<tU7^'^-;^$:4^■tl>::i:*''t'#|.. i 
<7)J:^t::tT7HUX^7'n7^'8{i:. ti'&Lfzlo 
lc>t'J7Hl'ASr7H^^^I«Ls 02 (b) {c^^L 
3t3g^S«0>tlJ7h'l';^t:«^V^T4(RL/in'^', 

7 A7 K S: S D R A M 2 CiH^J-f . 
[0025] i:'-.:, T-:?7'yf-7'D7^9{4. 7>yf- 
$ii^7>f hT-:?l:'!-ii'5-'iiSDRAM2i:ai:^]L. 
3-7yK4B£7'n7:J'7Ji:, BUffic^^tU a-^^HSrS 
DRAM2{CJl5:*]-r-5.. ddf. SDRAM 2i7)#A'y 




^;^ROOi;X?7X,rK^;^coo. y^y^^icDv^r 

iill.. a>^0<7)t-^D 0 0, DO IJiAy^ lio 

n^T}^UXR10. ;&7^THl^AC10*»'A:J3$fL 

S;?D7;?^''f 5y/t'aj:>3$^il.. DOiJiDoocc 

itJ:']^T(±T-^'DO 1 . D 1 1 . DO 3^t'oaj:f3:J' 
[00 26] ^iOj:d(Cfii^U^;ta^. SDRAM2C0 

;^-tl)C:fc**t'^, SDRAM2(c7^-fe;^t-#^viiE 

m^f^ 1 5 C: t Srfi??»-C# , LT S D R 

AM2(C3vyh'$-^tl.ii:*^T'^. MSiR^fa5-[6]± 

[00271 3 comiMcomm ixa. s d r am 2 

rst-Length r 2 j {Cig^$ilTV^I.%^S— tTltt 
B^t^**. mtii^ Burst-Length ^Aj iZUM^tLX^^^ 
im^im. 04 (a) lZ7r^-tXolZ^mtS<r>M=t07 
KU-X<7)LSB*»4.3h'-yhB$-, 04 (b) IZ^tJ: 
Ol,Z^mik<^M=i*JT¥UXCOMSBtl. 04 (a) 
{^5^ I ?t^fj<0^ ^ y T H l';^<OL S B 4 t* y h 

04 (b) l,Z7ri-tJ:d^^m<0y(=eV7]<l-xiZ'ttL 

10 0 28] tfc. Burst-length r 1 j 

im^lzii^ 05 (a) lZ7r^tXdlz^mM<7>^=f:<J7 
Vi^xcoLSB^. 05 (b) iz^.i-Xdiz^^kco^ 
t'JTKl^J^cOMSBtL. 05 (a) iZTskltz^im 

1 h'«y hTfil:^f6j{Cb'y h£^7 h LT05 {h)iZ 

[00293 ( mmmu 2 > ^^mcommm 2 <n 

13{C. SDRAM2<7)^^\*y:7 0, 1 Ttf^lSSt^^, J: 
3tC#7'Dy:?4, 5t)^ti<r)^^^}T^^XW^^Wj: 
hX^V^ff^^rt LTSDRAM2&$lJ*iPtl.lillgSrji 

[0 0 30] ^(^^^mw^m.3\t. mzjoi^m 



5) 000-3 1 5173 (lW0O-31JL8 

^ 0 fc A':/^ 1 <7)-0^'^7t UT S D RAM 2 ^MSP 
tS. 09;itf, SDRAM2*JA>^^J-|iJt-HfBijrs 
t-Length r 2j tCfg^^ilTV^*^. 06{C5^-f J:5 
tC. >'<y^0tC2'7-KtVN'y;7 l(ci27-Ht-;it 
^S"<TfcLTr^-fe7.-r&J;p#yD7^4. 5<7)7 
^-b;^#fflS-4!7-K#fii: LTV^S. 

[00 3 1 ] iCf. 3«^A>r7^iiJt-K<7)SDRA 
M2t;:1git(0rD-y^' (mm. ^07^4. 5)*>'7 
^■bXL3il/o<7)7"n«y:?4. 5*»4><Ot-:?S>3<7)S 
DRAM2tC7-f h -rs^^O^^ UiSOffll 

^iI3<0»lf^{:oV^TSeBJtS. ^J3, SDRAM2 
{1, Burst-Length r 2 j CO^:-Hg^T-J>|.i:-f I.. 

3V>'H^ru«y;?7t7h'^;^^rDy:78 
tf-^v -/^rn «y ^' 9 1 *><9-5-ii-fit<0T— :?*<S 
D RAM 2 tCiiJ:*3$ilS t TH1if^<7)||JgiOJgg| 1 fcpi 

[0032] 06{^S^-rj:pfc:, 7"ay:J'4*«SDRA 
M 2 (C7:? Hr;^ Ucl^JcagJLT rn -y 5 S D RA 
M2{c:7;?-b;^Uct trt. #rn-y:?4, 5^07^' 
. VN'y ;? 0 1 2 7- KtVN'y^' 1 1 1 2 7- 
KTC:il4,?r'^7t L/i47-K*fiT7^'-fe;:?.-ri,i:0 
•C\ :^o./;?4i:7'n.y;7 5i:<OflJC)#i?Ofc:*3V^Tt) 

[0033] Z.<r>lo\,ZlSim^tzfz>h. 4^<^7^o.y? 
4, 5*«SDRAM2t7^'-fe>lt#rny^4. 5<0 
^^'J7Kl^;^tffl55*<:3rV^J©^t'fc-,Tt. SDRA 
M 2c7)|5l-iOA>^'{cJlj^L-C7i!'-feX-rS i i: S-|5&jt 

T'^, SDRAM2fc7^'-lr;^T#'5rV^^r1f>f:?;l' 
jiiiLTSDRAM2{cav 

[0034] K^<r>m&3 ) ■iF-mifrmt<m%3<n 

^^U*ljffll||g3l±. fr^<D||J6(0?e.^2CD3vyK4 
j«7'D-y:7 7S-. 7i?-l:;?.*i5--^i.ii,^i;^crDv;?*»^> 
y 7^-feX*iSJSrl.A'y^«o^7r^rV^t. 

X f - ^ S D R A M 2 iciJ V ^TTit^ 1 1 1, v;^ ^fi 
#S:ifefigill:^3t^«Sg2:jilra LTfllJig Ln:^;tf (f^sfja 

[00 3 5] c:::t\ 07t:S^-rJ:otc. A-y^:jj«si|t 

-K<7)SDRAM2tCi^L.T. rD-y;?4*5>'NV:?0t^ 

rn>y:^'5*>'#A'>;?0, l{l7li^Lt7i?-fe;^ 
L. Cil4><Orn yi?4, 5*>4>Ot-:?S-C«OSDR 

3<mmz-j\^X-mth. tan. SDRAM2Ji, Bu 
rst-Length r 2j (7)^-KI5^r|)S ttl.. 

[00 36] roy^4(i. m&<r)%^(m%2x<n^ 
* y 7^H:;^#ffi ( 4 7- H ) J: 0il^=i5rv^#fii: LTiO 
27-Kr7^-b;^t5. >t';®J8^1f3Ji, 7>'^^ 
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A^rrH^>^tr^-fe;?>-r-s.ii-^t'i. (b) cti^ 
^iy9iiznmi^=tu:i'?y^ (write ) 

HW;^ (RIO. CIO) bimth. 

1 0 0 3 7 ] >' h'4^7'n -y 7 (i. *0lJiO J: 3 
7^ bT'S)fX(S\ 7'O y7 4A><b<^P<^ Ur^'^^^OT^ 
^■!^<Dr^-^^r—^tLX<^'^^ hv'—y (DIO, Dl 
1) ^SDRAM2iZii\^XT^mttl'?^^^^^ 
^lSDRAmzii!,t>ti>. ^J:ti^ 127 (b) t^7I^L 
^^^^ (Dio. DID 14, is'cOcto'SrfficOT-:?' 

[0 0 383 SDRAM2t4, ■^J^^'flWW V'^/W 
X-hm^(ny^ (DIO, DID iOt^Ji^^o;^ 

AS, CAS?rj!Si6t-r&^^y3'7^^''^7'>'>^^^ 
56ffU=5rv\ 0, 07 (a) idtCT'n y^' 
A(7)Ay7ltc«t-i.^^'J3vyH (WRITE ) ,rv 
(RIO, CIO) Sr^«t^rV^J;^t-$Wt^rttiitf'5: 
A>-f •J3-7yHt4SDRAM2'^Ol^<0{i# 
(/CS, /RAS, /CAS, /WE. TFl^;^^) 

|lil«^Jg®3<0>*U$iJiaililS3Tl4, fi^5l5cOJ:a'5r^g 
ffcO{I-t$r$IJ1»t''i> ^ ^;^Burst-Length^OSS^?r^'-^^ 

[ 0 0 3 9 ] ^ii , B9^<7)«-*JiEOJBSirl4, rn -y ^' 
^,^,^^_^^SDRAM2tw5^ b-ri)%^toV^T 
fttBaU-CV^I.*^ SDRAM2A^A>iI^^itit/::T-^$r 

10040] 

J:Wf, >^:"JIW^a^:frL-CSDRAMlC7i?-bA 
■tl>rU'y:7*^'^iO>t'JTK^^S:, MIBSDRAM 

LTT ^-bX-ri. i 'J ^r^ ^: 'J 7 F U;?.**7'n -y ^i)-^ 

';7 K l/>^^A'V^'!&*3iSSlw^* ^ 7" KP^^T' 
§, ^(iA'y^'H3^Slc7^'-b:^1-S-fc*^''^'^^ SD 
R AM i,z7^'t;^X't ^liSfc=5:-t^ 9 Jit'^±th t 

^imnx'^. mtxsDRAMiza-?yYi:m-i:i 

I. t ^ < ;^ ^: 'J 7 K I' X Sr 4fi!<;-f S - 1 ^''t''? I. . 

[004 1] SDRAlVI(C7^'-t7.tl>Sit<7)/ 



t |inaSDRAM'\<r)^tU3'7:^H'&4fi&t«'37 
y H4)K7'D-y7i:, BulE7-t'^tIJ:-5•C7^^:;^« 

D R AMiO^''^^':? lw^t-7 K VXifXh $ iX^ i ^ 
;5:a'^, X77A7Kl/^tw7HW^^tTKnBSDR 
AMlcaJ:bt«.7KV^^}^7'P7^'i:, Iuf57-t':? 
t J: -5-C7^-«r;'^1t*^'4i. '^5*T./i7'o -y ^^^fjCOS^a 

y^LXT^^:^^^^^ 4>it/srn ••/ i:«irfe 
S D R A MiacDr-:? <^SttJg L 5rff o r- ^5' ^ y 
a 7 ^ J: SrStt, MIE S D R A Mc^^^'y ^' A^^tStc^ 
I, J: d ti«-7'o -y 'J 7^'-b;^*<i5:S=5rl> 

y>;y:7c7)'<.7t ttlJiaSDRAMSrSflffll-M. i 0>t 

mmk's.m^i'fi^x'M. wmf^'y^i^'^<^ 

:A:t'}7YV7.\,Zimifti:^^^^Xh->X t . li-co^^' 
y ^ t 1 r 7 -b j'.-ri) ct d ^ i: < 
y ^' lC35St=7^'-fe^1-SC , ^'y^i^S"]*- 

H-C'W;<^y7^'-fe:=^*^^^l-ftE$ix, ii^UT^^ 

[0 04 2] iiri£io^t'J*!«iSS«^3-7yH4 
^ya7^^, 7i?-bXli$r4i.'ofT./:!7'0 7^'*^'o«0 
^: I) 7 ^ -bX*^^^ S A'y ^' iO'<.7T^V ^^l-^lCii , 
|5l£rn .y ^ 3t)>'o^0> * 'J 7 -t X<7)3S^S^«07i? -fe 
^ S D R AM ^^^^1*^ t "t i> ^ ft"^ 

mtth:itmt. A'y^'c7)^tu7^'-b^*ia^^ 
[Hfflcoism^iJiBH] 

[02] nmm<r)mmi<^r¥u:^s&i^°'y^x'(DT 

[03] |^|ISI<Ofl^»l<^*>'^y^'^<^T^'-fe;^:J''f 5 

y^^S^-r^'^ 5y^0 

[04 ] m&(ommi titmTYu^m^Miyi^tm 
[05] mmm 1 1 «s'J<^7 k ix;^g^^&7ntitt 

[06 ] :^m(mmm2<^^:rn 7 o> t 'j 7 

[07 3 3|s||BB(^3aft^SSi3<0;^*U7^'-bxmtt*^' 
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